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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gas sensor in 
which the sensitivity of individual sensor can be 
corrected with small number of terminals while 
enhancing the reliability without increasing the cost, and 
a method for measuring the quantity of specific 
component in a gas to be measured. 
SOLUTION: A measuring electrode 45 and a reference 
electrode 46 are arranged on the side where a gas to be 

measured is introduced while being pumped through a Mr O f f xx T ^ fi : 47 Af 

main pump means 1. The electrodes 45, 46 and a solid J dy ZZZZZ^ZZZZZ ZZZZZk ^y' 
electrolyte barrier wall 2 constitute a measuring pump 
means 20 having output terminals connected with a 
power supply 17 and a current detection means 18. A 
circuit comprising a power supply 9 and a current 
detection means 10 is formed between the output 
terminals 6, 7 of the main pump means 1 and a fixed 
resistor 8 having resistance corresponding to the 
sensitivity of the main pump means 1 is connected in 
parallel between the output terminals 6, 7. 
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CLAIMS 
[Claim(s)] 

[Claim 1] A solid electrolyte septum which touches outer space A main-process-pump means which 
carries out pumping processing based on control voltage to which oxygen contained in measured gas 
which has an electrochemical pump eel which consists of an inside pump electrode and an outside 
pump electrode which were formed in an inner surface and an outside surface of this solid electrolyte 
septum, and was introduced from said outer space is impressed by said inside pump electrode and 
said outside pump inter-electrode It is the gas sensor equipped with the above, and is characterized 
by connecting an RLC element which has electric predetermined weighted solidity corresponding to 
weighted solidity of said electrochemical pump eel in said electrochemical pump eel at juxtaposition. 
[Claim 2] A solid electrolyte septum which touches outer space A main-process-pump means which 
carries out pumping processing based on control voltage to which oxygen contained in measured gas 
which has an electrochemical pump eel which consists of an inside pump electrode and an outside 
pump electrode which were formed in an inner surface and an outside surface of this solid electrolyte 
septum, and was introduced from said outer space is impressed by said inside pump electrode and 
said outside pump inter-electrode An electrical signal conversion means generate an electrical signal 
according to an amount of oxygen generated by decomposition or reduction of the object component 
included in measured gas after one side has a detection electrode of a couple prepared in a side into 
which measured gas by which pumping processing was carried out is introduced with said main- 
process-pump means and pumping processing was carried out with said main-process-pump means 
It is the gas sensor equipped with the above, and is characterized by connecting an RLC element 
which has electric predetermined weighted solidity corresponding to the electrical signal property of 
said gas sensor in juxtaposition at an output terminal of said electrochemical pump eel or said 
electrical signal conversion means. 

[Claim 3] A gas sensor according to claim 2 which is equipped with the following and characterized by 
measuring the amount of specific components in measured gas based on pump current detected with 
said current detection means. A pump means for measurement in which said electrical signal 
conversion means carries out pumping processing based on voltage for measurement to which 
oxygen generated by decomposition or reduction of the object component included in measured gas 
after pumping processing was carried out with said main-process-pump means is impressed by the 
detection inter-electrode of said couple A current detection means to detect pump current produced 
for said pump means for measurement 
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[Claim 4] A gas sensor according to claim 2 which is equipped with the following and characterized by 
measuring the amount of specific components in measured gas based on electromotive force 
detected with said voltage detection means. An amount of oxygen generated by decomposition or 
reduction of the object component included in measured gas after pumping processing of said 
electrical signal conversion means was carried out with said main-process-pump means A 
concentration detection means to generate electromotive force according to a difference with an 
amount of oxygen contained in contrast gas by the side of a detection electrode prepared in a 
contrast gas side A voltage detection means to detect electromotive force produced for said 
concentration detection means 

[Claim 5] A gas sensor according to claim 1 or 2 said whose RLC element is resistance. 
[Claim 6] A gas sensor according to claim 1 or 2 which is at least one chosen from a group which said 
RLC element becomes from a series circuit of a capacitor, a capacitor, and resistance, and a series 
circuit of a capacitor and an inductor. 

[Claim 7] A gas sensor according to claim 1 or 2 in which said RLC element has the maximum or the 
minimal value in specific frequency. 

[Claim 8] A solid electrolyte septum which touches outer space An electrochemical pump eel which 
consists of an inside pump electrode and an outside pump electrode which were formed in an inner 
surface and an outside surface of this solid electrolyte septum Are the measuring method of the 
amount of specific components in measured gas equipped with the above, and in said 
electrochemical pump eel, while connecting to juxtaposition an RLC element which has electric 
predetermined weighted solidity corresponding to weighted solidity of said electrochemical pump eel 
By connecting the ends to a sensor output terminal, and measuring electric weighted solidity of said 
RLC element in the condition of having eliminated the ion conductivity of a solid electrolyte, in 
ordinary temperature Setting out which amends an output in the elevated temperature of said 
electrochemical pump eel is performed, and it is characterized by amending an output of said 
electrochemical pump eel based on this setting out. 

[Claim 9] A solid electrolyte septum which touches outer space An electrochemical pump eel which 
consists of an inside pump electrode and an outside pump electrode which were formed in an inner 
surface and an outside surface of this solid electrolyte septum It is the measuring method of the 
amount of specific components in measured gas equipped with the above, and by measuring electric 
weighted solidity of said RLC element in the condition of having eliminated the ion conductivity of a 
solid electrolyte, setting out which amends an output in the elevated temperature of said electrical 
signal conversion means is performed, and it is characterized by amending an output of said electrical 
signal conversion means based on this setting out. 

[Claim 10] A measuring method according to claim 8 or 9 said whose RLC element is resistance. 
[Claim 1 1] A measuring method according to claim 8 or 9 which is at least one chosen from a group 
which said RLC element becomes from a series circuit of a capacitor, a capacitor, and resistance, 
and a series circuit of a capacitor and an inductor. 

[Claim 12] A measuring method according to claim 8 or 9 in which said RLC element has the 
maximum or the minimal value in specific frequency. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the gas sensor and 
measuring method which can amend dispersion in the output characteristics between sensors 
correctly and easily especially with respect to the measuring method of the amount of specific 
components in the gas sensor which detects the amount of specific components in measured gas, 
and measured gas. 
[0002] 

[Description of the Prior Art] The method of measuring, the specific component of oxygen gas, for 
example, amount, in measured gas, is learned by measuring the diffusion limiting current at the time 
of energizing between these two electrodes conventionally using the electrochemical pump eel which 
prepared the electrode of a couple in the septum which consists of solid electrolytes, such as zirconia 
ceramics. Under the present circumstances, diffusion limiting current needed to carry out amendment 
according to the sensitivity of each sensor element, in order to change with variations, such as 
structure of a sensor element especially a microstructure of an electrode, and porosity of a gaseous 
diffusion resistive layer, and to perform exact measurement. In carrying out this amendment, unlike 
the sensor used for an analyzer etc., in the sensor as autoparts, individual variation of a sensor 
property cannot be adjusted by the interface side. So, a means to amend a certain individual variation 
was required for the sensor for automobile loading. 

[0003] As a method of amending such individual variation, as conventionally shown in 1 drawing 8 , 
diffusion limiting current was shunted using two resistance 32 and 33, and after measuring the 
property of the method of adjusting diffusion limiting current to a predetermined value, and two 
sensors, as shown in a rank part opium poppy and drawin g 7 , the method of building the fixed 
resistance 12 of the value corresponding to each rank for the property in a connector case etc. was. 
[0004] The electrodes 3 and 4 of a couple with which the method shown in drawing 8 was formed in 
the solid electrolyte septum 2, and its inner surface and outside surface, It is the thing in which the 
circuit which has a power supply 9 and the current detection means 10 was formed between the 
output terminal 6 of the electrochemical pump eel 60 which consists of a gaseous diffusion resistive 
layer 5 prepared on this electrode 3, and 7. It is the method of passing the current which shunted the 
diffusion limiting current which flows in the electrochemical pump eel 60 by resistance 32 and 33, and 
is proportional to the current detection means 10 at the concentration of the specific component in 
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measured gas. Moreover, by the method of drawing 7 , to the sensor which comes to form the circuit 
which has a power supply 9 and the current detection means 10 between the output terminal 6 of the 
electrochemical pump eel 60 which consists of electrodes 3 and 4 of the couple prepared in the inner 
surface and outside surface of the solid electrolyte septum 2, and a gaseous diffusion resistive layer 5 
prepared on this electrode 3, and 7, after measuring the property, the rank division of the property is 
carried out. Subsequently, as shown in drawing 7 , it is the way another current detection means 15 
which combined with the electrochemical pump eel 60 the connector case which contained the fixed 
resistance 12 of the value corresponding to each rank, and connected with this fixed resistance 12 at 
the serial detects current. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the sensor which prepared the above- 
mentioned diversion-of-river resistance, or the sensor which attached the fixed resistance of the value 
corresponding to each rank, the number of terminals of a connector increased, lowering of reliability 
and lifting of cost were imitated and there was a defect of **. This invention aims at offering the 
amendment method which can solve the technical problem of the amendment method of these 
former. 
[0006] 

[Means for Solving the Problem] A solid electrolyte septum which touches outer space according to 
this invention in order to attain the above-mentioned object, It has an electrochemical pump eel which 
consists of an inside pump electrode and an outside pump electrode which were formed in an inner 
surface and an outside surface of this solid electrolyte septum. And come to have a main-process- 
pump means which carries out pumping processing based on control voltage to which oxygen 
contained in introduced measured gas is impressed by said inside pump electrode and said outside 
pump inter-electrode from said outer space. It is the gas sensor which detects the amount of specific 
components in measured gas, and said electrochemical pump eel is provided with a gas sensor 
characterized by connecting an RLC element which has electric predetermined weighted solidity 
corresponding to weighted solidity of said electrochemical pump eel in juxtaposition. 
[0007] Moreover, according to this invention, it has an electrochemical pump eel which consists of an 
inside pump electrode and an outside pump electrode which were formed in an inner surface and an 
outside surface of a solid electrolyte septum which touches outer space, and this solid electrolyte 
septum. And a main-process-pump means which carries out pumping processing based on control 
voltage to which oxygen contained in introduced measured gas is impressed by said inside pump 
electrode and said outside pump inter-electrode from said outer space, It has a detection electrode of 
a couple prepared in a side into which measured gas by which pumping processing of one side was 
carried out with said main-process-pump means is introduced. An electrical signal conversion means 
to generate an electrical signal according to an amount of oxygen generated by decomposition or 
reduction of the object component included in measured gas after pumping processing was carried 
out with said main-process-pump means, It is the gas sensor which detects the amount of specific 
components in preparation **** measurement gas. An output terminal of said electrochemical pump 
eel or said electrical signal conversion means is provided with a gas sensor characterized by 
connecting an RLC element which has electric predetermined weighted solidity corresponding to the 
electrical signal property of said gas sensor in juxtaposition. In this invention, an electrical signal 
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conversion means oxygen generated by decomposition or reduction of the object component included 
in measured gas after pumping processing was carried out with a main-process-pump means A pump 
means for measurement which carries out pumping processing based on voltage for measurement 
impressed to the detection inter-electrode of a couple, A thing possessing a current detection means 
to detect pump current produced for this pump means for measurement is desirable, and measures 
the amount of specific components in measured gas in this case based on pump current detected 
with a current detection means. Moreover, an amount of oxygen generated by decomposition or 
reduction of the object component included in measured gas after pumping processing of this 
electrical signal conversion means was carried out with a main-process-pump means, A 
concentration detection means to generate electromotive force according to a difference with an 
amount of oxygen contained in contrast gas by the side of a detection electrode prepared in a 
contrast gas side, A voltage detection means to detect electromotive force produced for this 
concentration detection means may be provided, and the amount of specific components in measured 
gas'is measured in this case based on electromotive force detected with a voltage detection means. 
[0008] Furthermore, according to this invention, a main-process-pump means of a sensor to have an 
electrochemical pump eel which consists of an inside pump electrode and an outside pump electrode 
which were formed in an inner surface and an outside surface of a solid electrolyte septum which 
touches outer space, and this solid electrolyte septum is used. By carrying out pumping processing 
based on control voltage to which oxygen contained in introduced measured gas is impressed by said 
inside pump electrode and said outside pump inter-electrode from said outer space, and controlling 
oxygen tension in measured gas to a predetermined value In a method of measuring the amount of 
specific components in measured gas, in said electrochemical pump eel, while connecting to 
juxtaposition an RLC element which has electric predetermined weighted solidity corresponding to 
weighted solidity of said electrochemical pump eel By connecting the ends to a sensor output 
terminal, and measuring electric weighted solidity of said RLC element in the condition of having 
eliminated the ion conductivity of a solid electrolyte, in ordinary temperature Setting out which 
amends an output in the elevated temperature of said electrochemical pump eel is performed, and a 
measuring method of the amount of specific components in measured gas characterized by 
amending an output of said electrochemical pump eel based on this setting out is offered. 
[0009] A solid electrolyte septum which touches outer space further again according to this invention, 
A main-process-pump means of a sensor to have an electrochemical pump eel which consists of an 
inside pump electrode and an outside pump electrode which were formed in an inner surface and an 
outside surface of this solid electrolyte septum is used. By carrying out pumping processing based on 
control voltage to which oxygen contained in introduced measured gas is impressed by said inside 
pump electrode and said outside pump inter-electrode from said outer space Control oxygen tension 
in measured gas to a predetermined value, and an electrical signal conversion means to have a 
detection electrode of a couple prepared in a side into which measured gas by which pumping 
processing of one side was carried out with said main-process-pump means is introduced is used. 
The object component contained in measured gas after pumping processing was carried out with said 
main-process-pump means It changes into an electrical signal according to an amount of oxygen 
generated by decomposition or reduction. Based on an electrical signal from said electrical signal 
conversion means, measure the amount of specific components in measured gas. While connecting 
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an RLC element which is the measuring method of the amount of specific components in measured 
gas, and has electric predetermined weighted solidity corresponding to the property of said electrical 
signal at juxtaposition in an output terminal of said electrochemical pump eel or said electrical signal 
conversion means By connecting the ends to a sensor output terminal, and measuring electric 
weighted solidity of said RLC element in the condition of having eliminated the ion conductivity of a 
solid electrolyte, in ordinary temperature Setting out which amends an output in the elevated 
temperature of said electrical signal conversion means is performed, and a measuring method of the 
amount of specific components in measured gas characterized by amending an output of said 
electrical signal conversion means based on this setting out is offered. 
[0010] Before an interface carried in an automobile by this invention about amelioration of a 
conventional method 2 which described this invention above as above has memorized correction 
value according to each rank and operates a sensor, it will read a label by the side of a sensor, will 
choose predetermined correction value, and will amend a sensor output. In addition, in this invention, 
it is'desirable that an RLC element is resistance (R), and it is desirable that an RLC element is a 
series circuit of a capacitor (C), a capacitor (C), and resistance (R) or the series circuit of a capacitor 
(C)'and an inductor (L). Furthermore, vibrator, a filter, etc. with which an impedance etc. has the 
maximal value or the minimal value in specific frequency besides combination of these resistance, a 
capacitor, and an inductor as an RLC element can also be used. 
[0011] 

[Embodiment of the Invention] The solid electrolyte septum 2 in which drawin g 1 is the circuit diagram 
showing an example of the fundamental configuration of this invention, and ion conductivity is not 
substantially shown in ordinary temperature, such as zirconia ceramics, but ion conductivity is shown 
in an elevated temperature, The fixed resistance 8 which has the resistance corresponding to the 
sensitivity of this eel in the output terminals 6 and 7 of the electrochemical pump eel 1 which consists 
of electrodes 3 and 4 of the couple prepared in the inner surface and outside surface and a gaseous 
diffusion resistive layer 5 prepared on this electrode 3 is connected to juxtaposition. 
[0012] If predetermined voltage (control voltage) is impressed to the output terminals 6 and 7 of the 
electrochemical pump eel 1 from a power supply 9 when a sensor circuit is constituted as mentioned 
above, in ordinary temperature, since the impedance of said eel 1 is dramatically high, in a eel 1, 
current will hardly flow, but current will flow only mainly to fixed resistance 8. Therefore, if this current 
is measured with the current detection means 10, the resistance of fixed resistance 8 can be read. 
Since this resistance is set as the value corresponding to the sensitivity of each eel, it makes the 
current detection means 10 which flows in a eel able to memorize that information, and can amend a 
current value when a eel carries out operating at high temperatures based on a degree type. 
[0013] 10 =Kn (In-V/Rn) 

However, 10 The diffusion-limiting-current value after the correction by sensitiveness of a eel, and Kn 
The correction factor corresponding to the sensitivity of each eel, and In The current value and Rn 
which flow for the current detection means 10 The resistance of fixed resistance 8 and V are the 
voltage of a power supply 9. In addition, let internal resistance of the current detection means 10 be a 
thing small to the degree which can be disregarded. 

[0014] Here, as weighted solidity (when it has an electrical signal conversion means like drawing 3 
mentioned later - drawing 5 , it is the electrical signal property of a sensor) of the electrochemical 
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pump eel which the electric weighted solidity of the RLC element which is resistance represents in 
drawing 1 , the sensitivity of a eel (sensor output) and an offset value are mentioned. As sensitivity of 
a eel (sensor output), there is a rate of change at resistance of comparatively as opposed to the 
concentration of the specific component in gas measured [ ** ] at the reduction of electromotive force 
to comparatively as opposed to the concentration of the specific component in gas measured [ ** ] at 
the increment in the pump current over the concentration of the specific component in gas measured 
[ ** ] etc. Moreover, there is resistance generated when the concentration of the value of the pump 
current which flows as an offset value of a eel (sensor output) when the concentration of the specific 
component in gas measured [ ** ] is 0, and the specific component in gas measured [ ** ] is 0 in case 
the concentration of the value of electromotive force and the specific component in gas measured 
[ ** ] is 0. 

[0015] Consequently, it sets to drawing 1 and is 10. It becomes the value which amended the variation 
in the sensitivity of each eel, and the presentation of measured gas and very good correlation will be 
acquired. In addition, fixed resistance 8 is burned as cermet resistance on a sensor element, and may 
be held in the connector case of a sensor. 

[0016] Drawing 2 is the circuit diagram showing an example of other basic configurations of this 
invention, and forms the circuit which has a power supply 9 and the current detection means 10 
between the output terminal 6 of the electrochemical pump eel 1 which consists of a gaseous 
diffusion resistive layer 5 prepared like the basic configuration of drawing 1 on the solid electrolyte 
septum 2, the electrodes 3 and 4 of the couple prepared in the inner surface and outside surface, and 
this electrode 3, and 7. Moreover, the electrochemical pump eel 21 was constituted from a gaseous 
diffusion layer 5 which formed the electrodes 23 and 24 of a couple in the inner surface and outside 
surfaces of the solid electrolyte septum 2, such as zirconia ceramics, further, and was prepared on 
this electrode 23, and the fixed resistance 28 with the resistance corresponding to the sensitivity of 
the electrochemical pump eel 1 which adjoins this eel 21 at the output terminals 26 and 27 is 
connected to juxtaposition through a capacitor 29. 

[0017] If predetermined voltage is impressed to the output terminals 26 and 27 of a eel 21 through a 
capacitor 31 from AC power supply 30 when a sensor circuit is constituted as mentioned above, in 
ordinary temperature, since the impedance of a eel 21 is dramatically high, in a eel 21, current will 
hardly flow, but current will flow only mainly to fixed resistance 28. Therefore, if this current is 
measured with the second current detection means 1 1 , the resistance of fixed resistance 28 can be 
read. Since this resistance is set as the value corresponding to the sensitivity of the electrochemical 
pump eel 1 , it makes the second current detection means 1 1 able to memorize that information, and 
can amend a current value when a eel 21 carries out operating at high temperatures based on a 
degree type. 

[0018] 10 =Kn xln, however 10 The diffusion-limiting-current value after the correction by sensitiveness 
of a eel, and Kn The correction factor corresponding to the sensitivity of each eel, and In It is the 
current value which flows for the current detection means 10. 

[0019] According to this method, even if the electrochemical pump eel 21 is a eel of the method which 
measures electromotive force, without affecting the current detector of the electrochemical pump eel 
1 , it becomes possible to amend without affecting that electromotive force. For example, in drawing 
2 , with the potential difference (voltage) detection means 35, the electromotive force according to an 
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electrode 23 and the oxygen density difference between 24 will be measured, and the voltage 
impressed to the electrochemical pump eel 1 so that this electromotive force may be controlled to a 
predetermined value is adjusted. 
[0020] 

[Example] Hereafter, the example of this invention is further explained to details, referring to a 
drawing. Drawing 3 shows the cross section and electrical circuit of the body equipped with the heater 
section of a NOx sensor. In drawing 3 , in the NOx sensor, as the first internal dead air space 42 is 
located, while the first internal dead air space 42 and the second internal dead air space 44 are 
separately arranged in the sensor element head side, in the gestalt which became independent in the 
internal dead air space 42 of them first, and the second internal dead air space 44, it is prepared so 
that the reference gas installation space 47 as reference gas existence dead air space may extend in 
the longitudinal direction of a sensor element. Moreover, while the first diffusion limitation section 41 
which makes external measured gas existence space open the first internal dead air space 42 for free 
passage is formed at the head of a sensor element, the first internal dead air space 42 and the 
second internal dead air space 44 are open for free passage through the second diffusion limitation 
section 43. 

[0021] The inside pump electrode 13 is formed, the outside pump electrode 14 is formed in the 
outside part of the solid electrolyte septum 2 corresponding to this inside pump electrode 13, and the 
main-process-pump means (electrochemical pump eel) 1 is constituted by these electrodes 13 and 14 
and the solid electrolyte septum 2 by the portion exposed in the first [ of the solid electrolyte septum 
2 ] internal dead air space 42. And while forming the circuit which has a power supply 9 and the 
current detection means 10 between the output terminal 6 of the main-process-pump means 1, and 7, 
the fixed resistance 8 which has the resistance corresponding to the sensitivity of this main-process- 
pump means 1 between an output terminal 6 and 7 is connected to juxtaposition. 
[0022] Furthermore, while the measuring electrode 45 is formed, the reference electrode 46 is formed 
in the portion exposed in the reference gas installation space 47 of the solid electrolyte septum 2, and 
the pump means 20 for measurement is constituted by the portion exposed in the second [ of the 
solid electrolyte septum 2 ] internal dead air space 44 by these measuring electrodes 45, the 
reference electrode 46, and the solid electrolyte septum 2. And between the output terminals of the 
pump means 20 for measurement, the circuit which has a power supply 17 and the current detection 
means 18 is formed. In addition, the heater section 40 is formed in the NOx sensor, a heater 16 is laid 
underground with the gestalt surrounded with the solid electrolyte, and it is made to generate heat by 
the feed from the power supply 48 for heaters. 

[0023] In the NOx sensor of such a configuration, the value of the diffusion limiting current of oxygen 
gas is calculated by the current detection means 10 by measured gas's going into the first internal 
dead air space 42 through the first diffusion limitation section 41, and energizing from the power 
supply 9 which has predetermined voltage in the pump electrodes 13 and 14 of the couple countered 
and prepared in the inside-and-outside side of the solid electrolyte septum 2 which consists of 
zirconia ceramics here. Moreover, NOx is also measured by NO which is not decomposed with this 
internal dead air space 42 going into the second internal dead air space 44 through the second 
diffusion limitation section 43, and NO's being decomposed by the voltage impressed between a 
measuring electrode 45 and a reference electrode 46 according to a power supply 17 here, and 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



1/20/2004 



* > v Page 7 of 9 

asking for the oxygen emitted in connection with it with the current detection means 18. If the value of 
resistance 8 is set as the value corresponding to the sensitivity to the oxygen gas in the first internal 
dead air space 42, or the sensitivity to the NOx gas in the second internal dead air space 44 here, in 
ordinary temperature, the value of resistance 8 can be measured with the current detection means 
10, and the correction factor based on the value can amend the pump current value which flows for 
the main-process-pump means 1 , or the current value which flows for the pump means 3 for 
measurement Since the main-process-pump means 1 does not decompose NO in amending NOx 
concentration especially, since the current which flows to resistance 8 is unrelated to NOx 
measurement, amendment of NOx sensitivity or offset can perform it with a sufficient precision. 
[0024] Drawing 4 shows the cross section and electrical circuit of the body of another NOx sensor. In 
this example, into a NOx sensor, only the first internal dead air space 42 is formed, and the second 
internal dead air space 44 is not arranged, but the second diffusion limitation section 43 which 
consists of a gaseous diffusion resistive layer is formed instead of the second internal dead air space 
44,*and what has the catalytic activity which moreover decomposes NOx gas as a measuring 
electrode 45 is used. And the inside pump electrode 13 is formed, on the other hand, in the portion 
exposed in the first [ of the solid electrolyte septum 2 ] internal dead air space 42, the outside pump 
electrode 14 which shares a reference electrode is formed, and the main-process-pump means 1 is 
constituted by these electrodes 13 and 14 and the solid electrolyte septum 2 by the portion exposed 
in the reference gas installation space 47 of the solid electrolyte septum 2 at it. And the circuit which 
has a power supply 9 is formed between the output terminals of the main-process-pump means 1 . 
moreover, into another portion exposed in the first internal dead air space 42 While the second 
cliffusion limitation section 43 which the measuring electrode 45 which has the catalytic activity which 
decomposes NOx gas is formed, covers this measuring electrode 45, and consists of a gaseous 
diffusion resistive layer is formed The reference electrode 14 shared with an outside pump electrode 
is formed in the portion exposed in the reference gas installation space 47 of the solid electrolyte 
septum 2, and the pump means for measurement is constituted by these measuring electrodes 45, 
the reference electrode 14, and the solid electrolyte septum 2. And while the circuit which has a 
power supply 17 and the current detection means 10 is formed between the output terminals of the 
pump means for measurement, fixed resistance 8 is connected to juxtaposition between the output 
terminals of this electrochemical sensor cel. 

[0025] By such NOx sensor of a configuration, measured gas makes a zero state mostly the oxygen 
in the first internal dead air space 42 by going into the first internal dead air space 42 through the first 
diffusion limitation section 41, and energizing from the power supply 9 which has predetermined 
voltage in the electrodes 13 and 14 of the couple countered and prepared in the inside-and-outside 
side of the solid electrolyte septum 2 which consists of zirconia ceramics here. Next, it decomposes 
here and the NOx gas which reached the measuring electrode 45 which has catalytic activity through 
the second diffusion limitation section 43 emits oxygen. NOx is measured by asking for this oxygen 
with the current detection means 10. If the value of resistance 8 is set as the value corresponding to 
the sensitivity to NOx gas here, in ordinary temperature, the value of resistance 8 can be measured 
with the current detection means 10, and the correction factor based on the value can amend NOx 
sensitivity with a sufficient precision. 

[0026] Drawing 5 shows the cross section and electrical circuit of the body of a diffusion-limiting- 
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current mold oxygen sensor. In this example, the inside pump electrode 13 is formed, the outside 
pump electrode 14 is formed in the outside part of the solid electrolyte septum 2 corresponding to this 
inside pump electrode 13, and the main-process-pump means 1 is constituted by these electrodes 13 
and 14 and the solid electrolyte septum 2 by the portion exposed in the internal dead air space 52 of 
the solid electrolyte septum 2. On the other hand, while the measuring electrode 53 is formed, the 
reference electrode 54 is formed in the portion exposed in the reference gas installation space 47 of 
the solid electrolyte septum 2, and the oxygen concentration cell is constituted by other disclosure 
portions in the internal dead air space 52 of the solid electrolyte septum 2 by these measuring 
electrodes 53, the reference electrode 54, and the solid electrolyte septum 2. And while forming the 
circuit which has a power supply 9 and the current detection means 10 between the output terminals 
of the main-process-pump means 1, the series circuit of a capacitor 71 was connected with AC power 
supply 70 and resistance 56 between the output terminals of an oxygen concentration cell, and the 
series circuit of resistance 68 and a capacitor 69 is connected to juxtaposition between the output 
terminals of this oxygen concentration cell. 

[0027] In the oxygen sensor of such a configuration, measured gas makes a zero state mostly the 
oxygen in the internal dead air space 52 by going into the internal dead air space 52 through the 
diffusion limitation section 51, and energizing from the power supply 9 which has predetermined 
voltage in the electrodes 13 and 14 of the couple countered and prepared in the inside-and-outside 
side of the solid electrolyte septum 2 which consists of zirconia ceramics here. The oxygen tension in 
the internal dead air space 52 is detected with the potential difference detection means 55 by the 
oxygen concentration cell which consists of electrodes 53 and 54 and a solid electrolyte 2 as 
electromotive force which becomes settled by the ratio with the oxygen tension in the reference gas 
installation space 47, and the voltage of a power supply 9 is controlled to become equal to a 
predetermined value. At this time, the current which flows for the current detection means 10 
corresponds to the oxygen density in measured gas. Here, if the value of resistance 68 is set as the 
value corresponding to the sensitivity to oxygen gas, in ordinary temperature, the value of resistance 
68 can be measured with the potential difference (voltage) detection means 55 as a value which 
pressured partially the voltage of AC power supply 70 by resistance 56 and resistance 68, and the 
sensitivity can be doubled with the sensitivity of each sensor. However, let the impedance of 
capacitors 69 and 71 be a sufficiently small thing. 

[0028] Drawing 6 is equipped with the auxiliary-pump eel for adjusting further change of 02 very small 
partial pressure of the measured gas by whichOmain-process-pump eel 2 partial pressure was 
adjusted by one, and shows the cross section and electrical circuit of the body of a sensor element 
which measure NOx concentration with electromotive force. The point which is fundamentally the 
same as compared with the example of drawing 3 as for the configuration of the main-process-pump 
means 1 and the heater section 40, and is different in this example is in the place detected from 
having formed the auxiliary-pump electrode 80 and the electromotive force which generates NOx 
concentration for the concentration detection means 90 which consists of a detection electrode 82 
and a reference electrode 46. 

[0029] In this example, while forming the output terminal 6 of the main-process-pump means 1, and 
the circuit which has a power supply 9 among seven, the fixed resistance 8 which has the resistance 
corresponding to the sensitivity of this concentration detection means 90 between an output terminal 
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6 and 7 is connected to juxtaposition. 

[0030] While the detection electrode 82 is formed, the reference electrode 46 is formed in the portion 
exposed in the reference gas installation space 47 of the solid electrolyte septum 2, and the 
concentration detection means 90 is constituted by the portion exposed in the second [ of the solid 
electrolyte septum 2 ] internal dead air space 44 by these detection electrode 82, the reference 
electrode 46, and the solid electrolyte septum 2. Moreover, the auxiliary-pump electrode 80 is formed 
in another portion in the second internal dead air space 44, and the auxiliary-pump means 84 is 
constituted by this auxiliary-pump electrode 80, the reference electrode 46 prepared in the reference 
gas installation space 47, and the solid electrolyte septum 2. And the potential difference detection 
means 83 was established between the output terminals of this concentration detection means 90, 
and while, forming the circuit which has a power supply 85 between the output terminals of the 
auxiliary-pump means 84 on the other hand, the fixed resistance 88 which has the resistance 
corresponding to the offset value of this concentration detection means 90 between output terminals 
is connected to juxtaposition. 

[0031] In the NOx sensor of such a configuration, measured gas goes into the first internal dead air 
space 42 through the first diffusion limitation section 41, and oxygen tension is controlled by the 
oxygen pumping operation which takes place by energizing predetermined voltage from a power 
supply 9 to the pump electrodes 13 and 14 of the couple countered and prepared in the inside-and- 
outside side of the solid electrolyte septum 2 here by the predetermined value which NO does not 
decompose. The measured gas by which oxygen tension was controlled by the predetermined value 
goes into the second internal dead air space 44 through the second diffusion limitation section 43, 
and is adjusted to still lower oxygen tension by the voltage impressed between the auxiliary-pump 
electrode 80 and a reference electrode 46 according to a power supply 85. NO similarly arranged in 
the second internal dead air space 44 here - resolution — NO is decomposed on the powerful 
detection electrode 82, and NOx concentration is measured by asking for the oxygen generated in 
connection with it with the potential difference detection means 83. 

[0032] Then, if the value of resistance 8 is set as the value corresponding to the offset value of the 
concentration detection means 90 for the sensitivity (reduction of electromotive force to NOx 
concentration comparatively) of the concentration detection means 90, and the value of resistance 88, 
respectively In ordinary temperature, since the optimal correction factor of the sensor can be set up . 
before sensor actuation by measuring the value of resistance 8, and the value of resistance 88 with 
the current detection means 10 and 81 , NOx concentration can be measured with a more sufficient 
precision. In addition, although the above-mentioned explanation showed the example which allotted 
two resistance to the element with two electrochemical pump eels, resistance may be other RLC 
elements. Moreover, according to the number of pump eels, the number of RLC elements can be 
changed free. 
[0033] 

[Effect of the Invention] According to this invention, as explained above, the correction by 
sensitiveness of the sensor of each [ the small number of terminals ] is possible, and moreover, 
reliability improves, lifting of cost is not invited and it is very useful on industry. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
- [ Drawing 1] It is the cross section and circuit diagram of the body of a sensor element showing an 
example of the basic configuration of this invention. 

[ Drawing 2] It is the cross section and circuit diagram of the body of a sensor element showing other 
examples of the basic configuration of this invention. 

[Drawing 3] It is the cross section and circuit diagram of the body of a sensor element showing one 
example of this invention. 

[Drawing 4] It is the cross section and circuit diagram of the body of a sensor element showing other 
examples of this invention. 

[ Drawing 5] It is the cross section and circuit diagram of the body of a sensor element showing the 
^example of further others of this invention. 

T [ Drawing 6] The cross section and electrical circuit of the body of a sensor element which show still 
more nearly another example of this invention are shown. 

[ Drawing 7] It is the cross section and circuit diagram showing the example of a configuration of the 
conventional sensor element. 

[ Drawing 8] It is the cross section and circuit diagram showing other examples of a configuration of 
the conventional sensor element. 
[Description of Notations] 

1 — A main-process-pump means (electrochemical pump eel), 2 — Solid electrolyte septum, 3 4 [ -- 
Fixed resistance, ] — An electrode, 5 — 6 A gaseous diffusion resistive layer, 7 - 8 An output terminal, 
88 9 [ - Heater, ] - 10 A power supply, 1 1 - 13 A current detection means, 14 - An electrode, 16 20 
— The pump means for measurement, 21 - 23 An electrochemical pump eel, 24 » Electrode, 26 27 - 
An output terminal, 28, 56, 68 - 29 Fixed resistance, 69 - Capacitor, 30 70 - 31 AC power supply, 
71 — 32 A capacitor, 33 — Resistance, 35 - A potential difference detection means, 40 — The heater 
section, 41 - The first diffusion limitation section, 42 — The first internal dead air space, 43 - The 
second diffusion limitation section, 44 - Second internal dead air space, 45 46 [ - The diffusion 
limitation section, 52 / - 53 Internal dead air space, 54 / - An electrode, 55 / - A potential difference 
detection means, 80 / — An auxiliary-pump electrode, 90 / — Concentration detection means. ] — An 
electrode, 47 — Reference gas installation space, 48 — The power supply for heaters, 51 
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